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^3 til^)Jjujj CjI_uHaII fidfc j] 

e.39^ dLaLal ^lill jjj^all ^Ic* dtaLuc-L ^CjUiIaII 4 jjoiij^) 3I ^.13^-VI ciia^c. dal 

l*lKl 1 ^)^-o'id.>a UjjjU -iaC.) 


, - j____^.m l___j^j '\ 


•LuHaI 4jjixJl AjjmjLmjVI J^l latU ' 


(^Lla^y 4-la^lj^ 4 y-^ji 


n^a AjjUI dll >*n<aU 
jL&a 4-ijLuj d 4 u> > jl 
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3 , 

'O 




J 


|j^a^jgtogaj^gjgw^ tse^o a b^Tfjfc 


I I I I I I I Myl I I I I 


4-3 g'N.a p\ *n^kl 


4 nuLmi 6.431 


sV* 


-HI 


Aj^jU S431 j 


r 


6^)>d 


] 


4^aC- 


4 <jLai^)d]| (j-a 4jl_b (JfliA ^Ja3 


ddaj^C- _J 




SA«eSfl-II 




jaljjll-III 


2 


iu^jSri-iv 
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cLaill-V 


rjkyJt-VI 




(iljJaJI-VII 
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LjUiili.yin 


PjM)-I 
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^djLojLujV1 ^-S] 1 g j (JtaiaVl (J-a^. ^3 ^a£j d^jujLi-<j <Li]^SL ui ^x-alie- ^A ; 

;l_Loi^. S-lac-Vl 

- \A jar >>>^11* ^2)LdaVl ^*l*J-a -<_£^)j|^ -(JdJaJjud-a - ;(j£judll* 

</j' j - (....IPE, IPN) CjUi^ - 


d^VI-II 


;l <aju^'Jl -1 JJ 


.AdLuij^. -;^jj^al) S^La* 
4j n : ^ - AjiV j3 - 


/dAaC-VI ^] 1 gj\c> ^JaLai-all JliiiVI (Jj^ajJ j (J^jg \l qajJslI tAjjJa^Vl S^)diLl<a (JxiVi AjSSI 


^jjJi-III 


A-ijaUJj - ;4_i*_dajll* 
<jjju - 


(I) - JJalui* - 

(....IPE, IPN) CjU^- 


C Qi X ^~\ L *' L ^^ - 1 III 

(^lg_^.Vl 4q u»x> J gU) Adbui^k -;£Jj^al! o^La* 

A Ij/tl'N - _ 


\ Ajasl ^x^aljc. ^A -l^> 


CjUa jVI-IV 


Jj^nal! A^> A gji] {- aAJlS ALJa 

.^Ijjll l^c. jjj aJ CIjV j*a^ll (Jffinn dn«\ ^1 ja 3I JjjUaU ALaL^. AjjJajl j JjjUall L_flLuj (JjSdnl djUjlLuba (Jjj 

djLljJajVI L_al^aj; L-Ll^dll -L_J 
Dalle pleine ‘W^Lo-a ^Ja^J dll j AjjJa^l - ^Ajju^i^a dAjjJa^l * 
Dalle a corps creux (djUJ) y^ ^L^.1 djli 4_ida j\ - 


K 


Dalle prefa. & j*U> djlidaji * 


Jjj^)C. dj! j S^aL^ dAJa^J 


<aJajua-a aJ)Ala. dAJa^J 


AjLaj <^2 e^Ala. AjjJajI £jJaj 


o^aL^. <C-1 u«o ‘Lujjj 












































































4 4^ 1 o A ok o i" \\ \ 'Ul » ,>> o _9 




|Ai *\\ ^aLut^VI (j-G AjjJa^jl 


4_jLuj^iJ! 
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-& — O' 4L_flijud]| ^adlc-0-iOaljj]! - L_1 (J^jg \l -I [S-LaxII LJl\-ij^A -2 V 

(J£juojJj n^all JJlLjA ^aLujJ (,5^-3 J*^C» tgij£ C5^] (Jxall c-Loail ^-laxJ 4_uia jC- .Oaljj (J^jg \\ -I 

> <c^ jILq yi^jaii A^tjj 4j*Oae a ji ^ 4j n*i^ AjOolaj Lol (JaLo (J^juoj \ g m LcuS Ajla^a \c- A^ja^a ^ja 
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Chevrons 

_C.J 




BIBUALU ®> 
TRIBUALU ®> 




C£LU 


<■ 




ROUGE NATUREL 600 NO)R BRUN NOW MAT BRUN 

ENGOBE 737 EMAILLE 744 EMAILLE 670 



NOIR BLEU LIE-DEVIN LIE-DE-VIN 

EMAILLE 736 EMAILLE 635 EMAILLE MAT 613 EMAILLE 614 


jjll diiLaLa. - C_J 

\\ ^a Solatia aJ jia jj Ajj!)Li3! Jjja £jJa jj 

<L1jLa j! A_iiia! A_i*jlaij ^3 (J) ^Ic. \g * IiQ4% 

j aL^lV) cJ A_iDLi3! JaJ^)3! lA jj^ 

I Q*Q t n\ t 

> V^ull fjLc.J - 


La! SiaLxIa A_i*jJaj S^jILia ^alj^! cIj^LaL^, Jjja £jia 

(40-70)0^^4^ ‘(14/10-10/8)cm 2 ^jla^xJ! £_LaLai! A \\l~i\ xn a A_n jol^ 
.(4-0.75) m 2 ^c.L^ 4 t L, T, U, I ;<^a jc- ^-SaLLu 3^jiau& J\ 

; |»u!^)JuaSl - J 

J A_Jaaui1| Jj-alic. S^jlLiA (JjSJjou] i. a'ci^M ^jlc. J £jlaJj 

T, L CjUlsk^ ;A_ ui*_a — .(30x30 - 25x25) mm 2 — 

;A_JaC>V! —& 

^ikU! jj^J! c . l3 *'^ £>La*J! JfLiA ^gJaxS JJ^aListJ! ^A 

l! ^jt u^i s^La ^ a iLc4i jj2j (^^.jLk]! Lij-v a!! ^jc. (JilLoiAl! 

IajUj! t!gK/;i 

. j! j^jV! j iiA^a ■ *■ ^ l ** ^ 4 ja ciili i A jc> . 

A\j4a\I 6^-L^.j C^a jJIaW! <ja A_a.^ aIa J^ljjl llaul dlli J>^>1 ic. - 

i v^4i <LLa ^jc. 4-^,^aIaI! 

•<Jo^.^La 

*UiiojV! o^j L^jjk ^ iuh!j 6jjj£J! diLajLi^l! dj!i A_ikc.V! JLaxIujI lie. 
? jia! j^)l! Cj^LaL^ s^jILia A_Jac-V! 4 ^ ^ 1 ^ 42 ! j ^ aLJI ^jLc. j ^je- 

A-Laj j o^)Jj£ A j4c. VI ^j^aLic. 6^)J» 4^i\l ^j^aLixJ! i**i\a»*u 4 !Ll La! 

.L^LjJ! ^ajlc. J j ^uljj^l! (J-axJjujJ 111 I SJIxIa ijljudA ^Jl ^LL^J j 
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A Q iqX A i L>c4 
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rjk*-3i-vi 




3^*-^ 1 g 1a L_ajlJaj S^C- I^Jj 3^ ^.AxlLa j) *1^,1 j (JjjUoj (jU*! Uadi sjAiVI aljUaiUl jl OliJaj'il ;4—A^jau -1 

^ .(5-12%) AiuuJa 4 nun <ljLa ^j_j£j ^ill 4 _i^.jLUI Ajlailillj * j~^- <* ; 4jaaVl ^^laUI ; _jii -2 

X. ^Uajll ^UjjI 2 j^dl l^all A l->. .'1 l $-}3 (J^jadl ^ 4 jj^UI I^jB () u u wU ; 4 ljLdl jkmll 

X 
X 
X 

X 


X 

X 


X 

X 



^ jl>.i °j*»■■«»* • 

^ nurtl l — 

t <lxlLuba3l jJC. £■ j Infill 


j k l<ft ^JajuJ 


i n a >r. ^tlajuJ 

e 4jilii3l j 3^ C5^) L “^'^ >-a^C. 6^c. ^AjSflVl f dAj 

L-flJ^))>^Ml oLi^ll jiLuu C LuJl cillj j c^LuaJl S^lilLa C6 ^)jI*_a 1I AijxjJa <jLuj^)^J! (j^s 4iLJa (JjJaSJ ;(J ; La]| (Jj£jol3 

.Feutre ^ (J^xl *■*ulj (jjia]l£ yjUi 2l j*a £jJajj ;(J^jadl 

;^JJC .jj ( _ 5 lc. (jjSj J (Jjjtll (jji Sjij oU® 2_JaJj tAjiliill ^La ^ Ia Jj2 JS-aJJ <UiL JSJi tf jc. (jjSj ;4 jjU£]I 
(j-o 4jjj3^) t “al jja UaU 1 ^ JJ ^x^Ij 4 ( 4-ajU A & ii * «i5l J o^La) ^jU^ill (j-a I.1.1C- (J a l'.Vi •i'~'U'Ull dJJIaILo 4 - 

.0 j jaj JJC- 4-ajUa oJiUa A ]£ ui a 1 ^ ■ ax jj Clll&lUl aajlj -lazuli 2atJ j 14j \1 c. *U.j.j ^3 4_ii2j) jl^a 

. <_] J)adl a^)iVil i a Xt2a jj 4 AsphultG 1 ^j-a 4 AAjq ^2 (Jiajj 4_iajj^ - 

4- J) jX-^d V ^ *i Jg k .a^]| (Jjjs Aijkj — .Al ^Jaxj 44_Lajj£]l j CIiIajJq XLo^J \A 1^11 XLa^JI 
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<e<10cm a£aja j H=(40~60) ^l-^jjl t^Jajuol] 4_i^.jlaJI c_ij|jaJL jao^j jj* ^ jIa^ *n Infill Ak\^. jiAa. 

(Jjj^aj £_Lg ^aLojJ La£ tJajLuo]| ^ajJl << _gic- Jj-g ^ La AjLaa. a^)jA (j-a£j i*JaxJjuaJI ^JC- £ jLu Jl (JaxJjoiJ 

.(Ju^aljil! A^IaLa (jjfL <LalaJl ^-alA*JI ^Jl gLia!! 

•^jlc-^A j AjAIxJI ^^LuIaI] 4_AjudJL ^juj3 ASaja qAjaIa (Jj^aflJ 4 jA jaC- S^ixj^a d)tc-l^)3 ^A ;Jx*a!^Jl 

^jjxj L&f ^ajojj j ClAjljJ! ^ JaxJjoij cLuHaI] ^^ixl! £ Jadl C5"^^ plitfjVli ^ic- AWn ;AAaJ! Jx^ali 

# (JjV jll J <j3l (AjIjjjIj A xjTi jl 6jl^)aJl C')\ > 

^jjLudixi <ULa. ^3 (J^MtjjaiJ . ^cAjLujLuj V I ^i] ^ 5 -^ j) (JsjujVI ^i] ^ic-Vl (j-® LaiiJl ) ;^,X^>Mi j! ^4 JakjVI Jju<ali ■ 

'A qVix x> ^1 c« ^jia^La ^jUjUaII <jl£ I j] jl 6 <_l<aV 1 ^jjqVi'S ^ Vi^a 
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OljJ?JI-VII 




Vaa ^3 A qV'l'N^ £jAal^a {jl^Aa> 11 ^jl > <Ajls.Ljaa]| Jjc- j (J^lc- ^3 Ia^)j^ ^o£j t4_jl_iJl 4_j]^3Lai ^x-aLic. ^A X_flJ^)xj -\ 

SAxj c. VnAi \ g '» xj 


; jjAll L-Luaa> c. <nu.oMl 

.A3l j_j j SA-aC-l djli (j£l_i^Jl £-a Aa.jJj 64_lla.lA]| j <g_a.l^11 (jl^)Aa (JlLa tCjl^Ljaall (Jj^asll 3^^ x\l 4_L^alill ^jl^)AaJl 

Jj-alic. n^o'lC. uixj q 6 Ia qlxJ Ld q L—il H>> )VI ( La^O Ujili CcAjI c-Ljo^]I /*gj [ U-a^ll / ^3 lA } qJ / Jl < 3 ljJaVU ’AXdLaJl i '\I ywll 


^)±lxJj ( Ia^Ixj L<4 j djUjJa^VI tdjI^LjaJI Jx^aJl Ia^)j^ ^Jl ^iLAaVI-J ;Al^LaJI ^jl^)AaJl 

# A3l jj ^gic. V j dAaC. 1 ^gic. ^ V ^jJl djUUJl ^ 'I 

;SAUt 

^^J^Ax-a-JI 0^)1 x x \l jl j/i^i \l L_J^Ja — 

Aj^^A j| JA QA — 4ju f ;ix 


c. fl-Uj^aJJ 


- X?Aj 


VI cj^ja _ ^^.^1 
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-5 3tiil c-«jUa -3 ll -2 

.LaLaj 4 fl'ir- (JLaxILujIj \ j$^y ^21 j^ ^ 

_ j j c-1 _a^JI J I 4 _x_j V ^LawJ] JllJ j L ~~ ^ ^ ~'3 tj ~' *4 i-» i ilt\l o jlj v j/1 j 4_j^aJI 

.AdlLaJia (_^3 Jji;C j|«.L<Jai]! jjj Jilill 
.4J 1 ^J VI cJJa _jlj^JI ^ J 4jflj j\ _jl (JjaiJI < Lo_jlL<i 

.^Ljjll (Jja ;4jjja^n Clll_)JjUlil 4_Ajlio 

a\aslA\ ~\ _^a!I (JLaxjjoiI j. : -h"~' II] (41aajxua]I jI^aU 4_ia^_^JI 4V;<ll t u..^. -^~z^^ J 

,^4a A-(-4°c) j ( 20°c) u^i c£j'ji J^l-u (jj-^ uj'j^ cs^- ®:c5j'Jjc- 

^jj.^a]l _jjc- 11a j 4 g jl JiIaII J ^ -XI 4 jVq% JLa^I 4ji1^aI . ^ 4 ... it j 4 qi~ iI ^jl_^]i j jlaikLi l—uL^JI 

\^x3^ A Q ^ 1 ^ n /\\ | 
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jjVl j 11 J /gutiV ^ C1 jIc.Ij3 ; 

Largeur nominale de la baie : LNB <—a^ cr^V' O* 3 J^l 

Hauteur nominale de la baie : HNB :<^all y^Vt ^UjjVI - 
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^LNB^ 


LNB 
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cn| in 


^■Lojudll J 4_J^lll J 6^)UVI J Jlill (JiLo ^UilU lg_l ^ajujJ lLll^ /jt^.wU A ^)jusaUc- C _ J (jl :jj^-1 




I i_J!Lc jl ^ *J 11 


^aj ^ j Ajjii .llxji j Jlisi di \j (jA j t(Jaii]lj 


X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 


X 



















































































































V 


V 

V 


X 

V 


X 


X 

X 


X 

X 






l—L ia> <^1 JjAia ^j-<a (JliliVlj ^Ajaii tL-iLkA ±/A\ a qVi-s^ j A_21 j1a <jia! ciAjj!Laa cijli ^•^I.IaII ^4^1 ^A;L_flj^)ju -1 

.^jAuua jJjudl Axi. 4_i3 

i (jj^j j (Ji^Lujj ^ja ^AaVl ^jaikll AaAiII cilli£ ^ aui j Le giron (g);A^.j.AI - 1.1 

.f j-^ J&- (27-30) cm <jjj £j \jjj 

^■jl^)JJ ^^).1 a]| (Ja (_£.^axJI ^juAII ^A ;(h) 4 -aAAII -2.1 


^jljll (J^JC 


Jlj, 


S-v j^l Aa\ ^ neZ de marche 
<aAs contremarche 

march* 


giron 


AajUII 














cjUa 3 








£j2u 

6^.1 J AJS 



.(16.5-17.5) cm ^ j j (15-20) cm o£ 

g);^j^J> 3.1 

X>80 cm.' - 

^ > 1.20 m _4 _iaja*JI j ajc.1_a^2I " 

;ojfL J Aia!Aj ;(Jj^alill - 4.1 

Palier de depart <JpUajVI - 
Palier intermediate jVl J^ala - 
Palier d’arrive Jd^i - 

(J(JA Lajlj (X^ 5 ) 4jJa^)C. (jjfLi J lWl* 1 v^ijl ^ajujJ 

A,’=(1,2)X 

.£ <1jU AL!Aj ^ ;La paillasse -5.1 

.(jjlnuoj ix> (jAj a\) Ac. ^ ;Le volet ^.Akil -6.1 


'‘‘CoJ&LudA 


I ^-jIaa]| pijji -2 



Loi^Vl (^(j 


^jQ~'. r- JLo]' _3 

.(H = 3.06 m) (jjOall ^Uj jl j (h = 17 cm) Cutfll t<jjj2a ji ( -.4nu n l l g j±A\ iaii ^li& ^ 

n = H / h :(n)^lill jjc. 
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2h + g = 64 cm 


n = H/h = 306/17= 18 = 2x9 

2h + g = 64 cm => g = 64 - 2h = 64 - 2(17) = 30 cm 


;(g) 4 _aAjl]| jiajc. c_j\ 

^jLudj^U A jajqi jIaII 6 = 4_aAj + (jlAojli 

0 ua^)C- J CIAaAAII JlJlC- L-Lud^l 


;A2Ija1I AjjujLIa A aAlLuia ^^IjIa ^AJ^a ;^jj^AJ 

H = 2.80 m, (5.00 x 2.20) m 2 ^j^l^-l 
H = 2.85 m, (4.30 x 2.20) m 2 e j*A\ - 2 

H = 3.00 m, (3.00 x 2.20) m 2 ^j^o^-3 
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• iLL.'VI 




A* Jfc 
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-lill 


S*LK1! 




;(Pre requis) cjUjouIJI 




dua jlill 


4 j-n. IajliI 


AJadjVl 


AiaIiII JaLudj 


AULujVI -laLudJ 


dsLolxIllI 
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:culUI JlSLo/UI oSJ 


:01 LLi: 
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AY ab 9 AX.ab 6jU»! ujo JSJ o-1 

.«Ul> J5 v 5 vS | AY ab | < | AXab | AJUJU tg g s*Ji5l -2 
.eUb' JS CSV3 100gr=90° ul /xJLsJI gjo g eJJju G l ou^l -3 
OJL^J lu^A; JSL C l <vSVj|jL^VI ^AjuuJU G* LmOuu) bj -4 
j9^uo sjjfj 6 j9*A2co <(<^cLmJI vjl&c gjo) OaU obJl ub Qj$\j Ifcij :G 

.(AB) i>*a0 obul 9 v^JLcJI 93»J <_a^9jo iSva^jo 
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c(Xa f Ya) sajJjjJS v^sJLc oUIjl^U v 3 i ^a oJ l ABC CjJLuoJI %j£jJ 


:02 laL& 


X 


X 


. J^ao ^JLc A, B, C b LtuJI olbULuuj A', B', C' b LtuJI 9 (X c , Y c ) « (X B , Y B ) X 


Yi 

Y b 

Y a 

Y c 

A 

B 



— 

_ 

-n 

1 1 

A’ B’ ic’ 

O 

Xa X b Xc X 


X 

LjuUUO qJ\JjU ABC CjJLioJI LjuUUO OjLlC I "1 
(BCC'B') ,(ABB'A') ,(ACC'A') oLii V 

oLuIj^I qJ\Jju ABC cJLioJI ^i^Ljuulo o^Llc ~2 \ 

JiLuj t _sJLc ABC cJbuoJI qj>1_»julo 6jL^c *_juL^I ~3 

"IjjJI cljj> ^9jx>lo \ 

X 

x 

:, bdl X 



(ja AJalj Q g ARC 


:03 laL& 


Y + i 

Gi 

7 JiA 


■AgX 


0 

\ 

l h 

A 


/ 3 




^ B 


01 .$2. 03 

G 4 i.G 4 2 .G 4 3 UjjJlj 
ABC liua! -i 

J OCA.OBC.OAB ASVJj 

ABC <-t&) -2 

j 0r.02.03 d»>» 

dJ > AG 4 Sin (AG 4 ) 

MO« 

AjfcUJb (Jbu I ag *nj 0 AjjIJ j £j*luaj ulla ; jj£jj 

^Lhl\ JjJa ; 0 2 t JjVl JjJa; ^ t iMXlt :S 

.£j*UaJl Sj^uaa-JI AijIjJl :(* 

X 

x . 

x . 

X . 

X . 

X . 

X 

X . 


X 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

















































V 


V 


V 

V 


X 

X 


X 


X 

X 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


.(OY OX) AalxlLa ^\x,a ^3 j B J A f\x.\\ 


AXab = Xb - Xa 

AB 2 =AXab 2 +AY ab 2 

AYab = Yb-Y a 

Sin^As) = AXab / AB 

Cos( G^b) = AYab / AB 



Tan / g v = 


AXab 


AYab 


u^j :(g) 

jj ^> uajfl'l j AB »1 ajVI 

t-ujljjl! 



X 

X 


X 

X 


X 


X 


X 

X 


^ Y + )t -liil^ill ^ ) jlxd (J-aaj "^^)J ‘ 4j3sVI • AB (J-aXdl (G) t — 

Y 4 ^ r4 _ Ac-LuJI t—ijlac. (jl jjJ oL^jI AB j 

:CjVU ;(G) (II 



AX=X b -X a >0 

AY=Y b -Y a >0 

l-=^T : ,nO AX 

^ “ ab "ay 

G*ab= g (grades) 

-> 

AX=X b -Xa>0 

AY=Y b -Ya<0 

/\ J 
G 1 ab= ' 

rj, /\ AX 
— Tang= AY 

200- / g' (grades) 



AX=Xb-Xa<0 

AY=Yb-Ya<0 


►TaiYg^ 


AX 

AY 


6*ab= 200+^ 


AX=X b -X a <0 

AY=Y b -Ya>0 

zs 


0 

8*ab= 400-^ 


Tan / g'= 


AX 


AY 


X 


X 












































































V 


V 


V 

V 

V 


X 

X 


X 


X 

X 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 


.S(50, 60), B(10,30), A(80,80) ^ G'sb ‘ G 1 sa 4^' :1 oj_yt 

GXb '.2o±j±^ 


AXAB(m) 

AY AB (m) 

Gab (gr) 

AX>0 

AY=0 


AX=0 

AY>0 


AX<0 

AY=0 


AX=0 

AY<0 



dj|>\ ^j!«l^V! *■LOjk! ^kjjjjj! l G l AB yj ^ ~' i 1 31 ( . Ik I ] 3 ')-■ 



X (m) 

Y(m) 

AXAB(m) 

AYabChi) 

Tang 


A 

115,35 

95,37 




g = 

B 

527,83 

317,92 




G 4 ab= 


G t BA= 



:4 ul>^ 

."ill u*i^k ilk cLi^lii A, 3, C 
Y A =70,00m, X A = 150,00m :6i bj 

Yb= 120,00m, Xb= 180,00m, a=120gr 

G l AB cLlajA! l_Lu^I -J 

■G^bc *■_Lajki a a & 0±iiu)l —2 


]4_a]!^a]! (jjjLull tG ^j!»l^V! *■_LOjk! (,. lui^l ‘ S y^— 


ilk]! 

X (m) 

Y(m) 

AXAB(m) 

AY AB (m) 

Tang 

(j| »Uljj]l 

A 

126,264 

236,365 




g = 

B 

265,456 

344,226 

G 4 ab= 


■ 6 L «jk 


iikii 

X (m) 

Y(m) 

AXAB(m) 

AY AB (m) 

Tang 

(j| »Uljj]l 

A 

366,456 

478,236 




g = 

B 

526,127 

264,435 

G 4 ab= 


:7 ujj^ 


ilk]! 

X (m) 

Y(m) 

AX A B(m) 

AY AB (m) 

Tang 

(Jl »bljj]l 

A 

262,108 

206,154 




g = 

B 

108,478 

112,489 

G 1 ab= 


:8 


ilk]! 

X (m) 

Y(m) 

AX A B(m) 

AY AB (m) 

Tang 

(j! »Gljj]l 

A 

406,652 

556,325 




g = 

B 

221,452 

628,321 

G 1 ab= 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


X 













































































V 


V 

V 


X 

X 


X 


X 

X 


X 

X 


AX S a= Xa-Xs= 80 - 50= 30m > 

AY S a= Ya-Y s =80- 60= 2pm > 0 J JjVl 

AXsb= Xb-X s =10 - 50= - 40m < Ol^j« : 
AYsb= Yb-Y s = 30- 60= - 30n^< 0 J 


: G 1 sb J G*sa ljIua : JjVl 

AXsa V" 

AYsa . 

> G t SA =g => Tg (g) = =30/20=1, 5 V 

G 4 sB=200+g 


Tg (g) = 


AXsb 

AYsb 


g=62,5^gr=G t sA 


AX>0 

AY=0 

G t AB=100gr 

AX=0 

AY>0 

0 

AX<0 

AY=0 

300 

AX=0 

AY<0 

200 


= - 40/ - 30=1, 33=> g=59,03gr 
G 1 sb= 259,03gc/ 

;2 


S 1,5 


X 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


S 


. Gab 


l—LKLujJI l_lLul 


& ; 3 (JaJI X 


AXab= Xb-X a = 527,83 - 115,35= 412.48m > 0\ G t =( 

AYab= Y b -Y a = 317,92-95,37= 222,55mp>0 J JjVl AB J 

AXaB S y 

Tg (g) =- S y- K =412,48/222, 55=1, 85^ g=68,5gi=GAB-/ 

G t BA= 20ff+g=200+68,5=268,5gr 

V 


; G l BA C-UjuJI glTfuJ* 

A \ \ \ j A q \ ^ 


:G t BA +4"*®* 

AXba= Xa-X b =1 15,35 - 527,83= - 412.48m <0l =200+z 

AYba= Ya-Y b = 95,37 - 317,92= - 222,55m < 0 J A2AJ! BA g 

AXba 

Tg (g) = AY^T = - 412 ’ 48/ - 222 ’ 55=1 ’ 85 ^ g =68 ’ 5 § r => Gt BA= 268,5gr 

/ . G^AB L-jLuo^ \ 4 

AXab=X b -Xa= 180- 150=30m>0l &J\ Gt 
AYab= Y b -Y a =120 - 70= 50m > 0 J JjSM AB S 

/ V 

aXab y 

Tg (g) =^y^ =30/50=0, 6=> g=34,40gr=G A B Y 

G 4 bc = 200+g+ot=200+34,40+120=354, 40gr/ : GXc 

:5 tjjj-AU JaJI 


Jallill 

X (m) 

Y(m) 

AX A B(m) 

AY AB (m) 

Tang 


A 

126,264 

236,365 

139,192/ 

107,861/ 

1,29/ 

g = 58,03/ 

B 

265,456 

344,226 

G*ab= 58,03 


A 

366,456 

478,236 

159,671/ 

213,801/ 

0,74/ 

g = 40,83/ 

B 

526,127 

264,435 

G*ab=159,17 

/ 

A 

262,108 

206,154 

153,63-/ 

93,665/ 

1,64/ 

g = 65,14/ 

B 

108,478 

112,489 

0*^=265,14 

/ 

A 

406,652 

556,325 

- 185,2/ 

71,996/ 

2,57/ 

g = 76,39/ 

B 

221,452 

628,321 

G*ab=323,61 


X 

X 

X 

X 

X 

X 

X 


/ 



























































V 


V 


V 

V 


X 

X 


X 


X 

X 


X 

X 



^ \\ ul'X (III 

<LojU]| ClAjj|>la.Vl Aljyla \ 

6<JUJjjyl <Lajtall ClAjjljL^Vb 4 j^Loia L_2 

j (Syjg ni\l ) A-LaijudJ CjL^Luui J] A^UjuoSjj 

>1 : <a^UJI fijiA 

S=lix„ (Y„-i-Y„+i) 


S= j ZY„ (Xn-l-Xn+l) 


S + S’= 0 


ABC ‘-bJiL&JI 4 -s' ^i>ia1 * 

C (60, 60), B (40, 80), A (20, 20) 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 


S= — [Xa (Yc-Yb) +Xb (Ya-Yc) +Xc (Yb-Ya)] 

2 S=— [20 (60-80) +40 (20-60) +60 (80-20)] = 800m 2 


• A \ \\ \ \ A Q y l«%\ i 


S’= (i) [Ya (Xc-Xb) +Yb (Xa-Xc) +Yc (Xb-Xa)] 

2 S’ = (i) [20 (60 - 40) +80 (20 - 60) +60 (40 - 20)] = - 800m 2 



; 4^1 AhjL - 2 

CLujuJI <^A Cilia. J 4_Jjlyll L-Lud^J 

4 y 4 Wq*i\1 j O ^ yJJ <3 Loia11 jA ^Ljall J 

A^LuJt b«Jylic- yA ylyj*llt aLaJtl ^ 
^yjdly (JS j O A yjj AiLaiAlt ' |_ n ^ojoiJ 

4j y£ya Laljy ^A j ^^LjaVI y4J a!' tjljyll \ Q yojaij 

\*\ . l^A 4-a.LoiA *■ ^ yjjlaH 


S— -i X Ln Ln +1 Sin(Gn+1 - Gn ) 


S= -±X Ln L n+ 1 sin (a n ) 


a n-1= Gn- Gn-1 
Q n = Gn+1" Gn 


_yjjajljudlt yjl^LaiAlt y* ya yik^l lLiIIaK A^Laui ^yLlia *1±A\ rj± o CAS b) j^X* 


GoA=80gr 

GoB=150gr 

Goc=180gr 


OA=40, 00m 
OB=70, 00m 
OC=150, 00m 


Ia& E> 4 ^ Q j ABC tXXU (j£jl • 

ABC 4_^LulA ^ Il.i-vI *1_Jjj'b-fl'l 


X 



;(jjjlall <3fLj 
^LS CllliLa 4 -s' U'A 


X i 

X S=— [OA.OB.Sin (Gob-Goa) + OB.OC.Sin (Goc-Gob) - OA.OC.Sin (Goc-Goa)] 

X 2 - 1 


= 1 [40x70xSin (150-80) + 70x150xSin (180-150) - 150x40xSin (180-80] = 630, 86m 2 


X 


X 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 







































V 


V 

V 


V 


■ uhj ^ 0 " 1 “IV 

A(20,00m, 30,00m) aA <_pa ,ji AjJai ; 1 \ 

D (80.00m, 10.00m), C (80.00m, 50.00m), B (35.00m, 50.00m) 


V 


X 

X 


X 


G 1 oa = 53,12gr 
G 1 ob= 100,03gr 
G t oc= 147.41gr 
X G t OD =261.53gr 
\ G t oE= 380.37gr 
X 


^ Y A =220.70m 
^ Y B =610.25m 
X Y c =450.70m 


life Ala^A O J ABCDE (j52 i2 (jJJAjll X 

LoA=48,12m 
Lob= 5 1.33m 
Loc=48,71m 
LoD=57.48m 

LoE=47.93m ! ABCDE 


iA ^jIaSI L-lli!il^a.yij ASjjiaII ABC __9^ CliIiLall (_j5J 

X A =220.44m 
X B =440.30m 
X c =630.20m 


X 

X 

X 

X 

X 


X 


X 


_CliliLoSl lift A_^.Luia ^ n.i-vl ; l .' 


Jatfil! 

X 

Y 

o 

917959.0680 

91811.5470 

A 

917996.6900 

91817.6110 

B 

918001.7890 

91836.5760 

C 

918027.9010 

91830.9860 


j dJla C, B, Au^l :4 uo^' 

Q Aja^all j (_jJJ ClliluiAll t 'i i'-v' - ] 

.G t oc,G t oB,G t oA 4 ^' -2 

.AjfLail Aijjlaj ABC A -J mo ^uhaI _3 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 



















V 


V 


V 

v s= 


X 

V 


X 


X 

X 


X 

X 


1 [ Xa (Yd-Yb) +Xb (Ya-Yc) +Xc (Yb-Yd) + Xd (Yc-Ya) ] 

2 s=i [ 20 (10 - 50) + 35 (30 - 50) + 80 (50-10) + 80 (50 - 30) ] = 1650m 2 


S=i [LoA.LoB.Sin (G’ob-G’oa) + Lob.Loc .Sin (G^c-G’ob) + Loc.Lod Sin (G'bD-G’bc) + 
Lod.Loe .Sin (G’oe- G 1 od) + LoE.LoA.Sin (400 - G 1 oe + G 1 oa) ] 

= 1 [48,12x51.33 x Sin (100,03-53,12) + 51,33x48, 71 x Sin (147,41 -100,03) + 

2 48, 71x57, 48 x Sin (261, 53-147, 41) + 57, 48x47, 93 x Sin (380, 37-261, 53 + 




:2 lM 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


47,93x48, 12 x Sin (400 - 380,37- 53,12] = 


nr 




s=l [Xa (Yc-Yb) +Xb (Ya-Yc) +Xc (Yb-Ya)] 

2 S= 1 [ 220,44 (450,70 - 610,25) + 440,30 (220,70 - 450,70) + 630,20 (610,25 - 220,70) ] 
2 =54527,104m 2 


:4 lM 

'■ G l oc, G\m , G t c,A i_jL^ 

1) AXoa=Xa-X 0 = 917996.6900-917959.0680 = 37,622m >0\ G t =g 

AY oa =Ya-Yo= 91817.6110-91811.5470 = 6,064m >0 J JjVl ° A S 

AXoa 

Tg (g) = ~^Yoa =37 ’ 622 ' 6 ’ 064 = 6 ’ 20 => g=89,83gr=GoA 

2) AXob= X b -Xo= 918001.7890 - 917959.0680 = 42,721m > 0\ 

AYob = Y b -Yo= 91836.5760 - 91811.5470 = 25,029m >0 J JjYI 

Tg (g) = AY^" =42 ’ 721/ 2 5,029= 1, 71 => g = 66,26gr = Gob 

3) AX oc = X c -Xo= 918027.9010- 917959.0680 = 68,833m > 0 1 £jil 
AY oc = Yc-Y 0 = 91830.9860- 91811.5470= 19,439m >0 J JjVl 

AXoc 

Tg (g) = = 68,833' 19 ’ 439 = 3 ’ 54 => g=82,48gr = Goc 


G t OB=g 


G t oc=g 


X 

X 

X 

X 

X 

X 

X 

X 


Loa= ^ 

(AXoa) 2 + (AYoa) 2 = . 

(37.622) 2 + (6.064) 2 

Lob= 

(AXob) 2 + (A Yob) 2 = . 

(42.721) 2 + (25.029) : 

Loc= _ 

(AXoc) 2 + (AYoc) 2 = _ 

(68.833) 2 +(19.439) 


? = ■ 
\ 1 - 


;i—ilil m.a\t til juaa. -2 


S= 0, 5 [LoA.LoB.Sin (G 4 ob -G 1 oa) + Lob.Loc. Sin (G t oc -G 4 ob) + Loc.LoA.Sin (G*oa -G l oc)] 
= 0, 5[38.11x49.51xSin (66, 26- 89, 83) +49.51x71.53xSin (82, 48 -66, 26) + 
71.53x38. llxSin (89,83 -82,48)] = 523,28m 2 


X 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


















V 


V 


V 

V 


\ 

V 


Controle des ouvrages 




\ 

V 


\ 

V 


X 


\ 

V 

V 
\ 

V 

V 

V 

V 



. Hza + Hzb " " - ^ 

. . j—=j*J' jlc. ;hAB V 

....... :d y 

.ujj*' jSl' u*? (jj^' :AHz 

aJs^aII oL^jl SAaLsLLs A ix k±3j ^2 (S 2 ) ** Al Cy* tAjLoxll (__yiaj jl*j ]A a «s^ 

V 

v 

; J&\£ gSl2ill ^>VI (jj& 4-iLulII CjAac. I 64-g-^. (J-a A-i*jJaj *Wx.^a qa j^ilLaJ ^ 

h A B = 4.00m, Hza= 17gr, HzB=17,03gr ^ 
























































V 


V 


V 

V 


Ajc. ( d ) <—A«<ua (jjc. tV lJj3Ljj (jl£ Ia] Lu3 aSIj ;i_j jlla^ll ^ 


V 


X 

V 


X 

X 


X 


;4j£&t AjS) J^\ -2 


X 


X 

X 


X 

X 


X 

X 

X 

X 

X 

X 

X 


(_£jLu£La Cliliix (JSjjj ljjaj i^)A*ajxJl ^SjJa ^jc. Aa. ill AjjLuiLa A a ^3 ^g3l^)C. j X\l ^Ja j 

.AjIjSLAII S^)jIa]I ^Ic. Vb J (B ) AiLa. £ja AiaSJ Aj^a^jj - 

.Aj] jaLiJI sj^IaII ^Je. 'Vjj AjjI jll 1 jij j ^ E ) AAjliill AiLaJI i^ja Alaaj Aj^a^jj - 

(JjX'i * 

. <=Vb = VeO^]- 

. <= Vb + Ve " " - 

(J^jJa^ (jjllaa ill (jjj AxjII • DbE 

(Aj|f.|jSJt) bljjil jjjiJl: AV 

.. .(AjaaVl <_gi (jjall) cpu* :C 



Va = 60,50gr .A AJjalAJl S$.ljail 

Vb = 60,60gr .B -^ c - A-JjalAJI 

_A^.j I A] ( C ) (j^V 4 ^ Xu3 (jjc. j V f \ AjsiS fiAal jll dulS I Aj Lu3 A^Ij ;i_ ijlS-ixill 


X 


X 

X 


X 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 












































V 


V 

V 


X 

X 


X 


X 

X 


X 

X 


X 


X 

X 


X 

X 


X 


X 


X 


UJ_ \ 1 m 1 


• iLL.'VI 




A* Jfc 


.J. 


i 3 


:&J 


.till 


j _ 




-lill 






;(Pre requis) cjUjouIJI 




dua jlill 


4 j-n. IajliI 


AJadjVl 


AiaIiII JaLudj 


AULujVI -laLudJ 


dsLolxIllI 


V 

V 

V 

V 

V 






^■LjajVl (JjLujj 


X 
























































































































































































V 


V 



X 

























































V 


V 

V 


X 

X 


Les routes ,3 Jail 


X 


X 


gj - lx 


Cxj Jl ^Ja all . AaLlLo ji A x lolLa JaliU Jaj_)j ^ajoiJ (_£all j JL^alXI dlm4l jA ( _^jjX]I 

. aa .ya la*. (_Jc. ^ajaS (_)£Cu ^3 4 jtAall 4 l j 4j}*j4l djljljjaJI j (jl_ui£/U jj£!Lall jjj^all 


X 

X 


X 3 -n. 1-.■ .i a CliXCajI "Cluaa> Jja *jg 4 *" ^ n.4 aaS tc-llJI |»jaIL<i jj* 2 j Cjjjjuj e^3 Cjjijiaj laA LLojj J I * 

X aS_)2>j 4j-aLiJI AHjIjIIj Ig-La AS^alLa]! Aaa^jLiJI XajLLa IAjjJ ii4]Lui 4I (_j<a jl (jjiil ^jljuiIj » * 


X 

X 


. OJJC.J Cllli^Lujllj dlljLbjllI 


. X 


^pal (_J£j laAj X.'.^" djjjLbail) (JLa*HuiLl ^AuU (XjCaJI X 


X 

X 


ft ft % 
ft % 

ft ^ 


X 

X 

X 

X 

X 

X 

X 

X 


• J*jj cSj'X 1 : <j 4 ^ <jA' d>^' ^ : ^jlall I ijiuTi - 2 y 

„ X 

: Jl JJI <J£IJ lgjL<ujl t inA t g>121 i. : ,$jlaVI <—iil^liil — 1— 2 X 

" - V 

.s-iJj 4jaL J £u>jl> : 4j 4J1 X jail - X 

. Igijil 1 -(jjj J 4 - 1 "J Cl)Xj-al_JI L>®^ : 4 -uV»Sj /j jail — ^ 

JaJ Salli! iiI3a j ^X 4 J^ u> ^ ^ J^- 1 —X..X J XoIa djX^ajx ciila (.-^111 1 no !*ih^]| /j jail — : - ^ 

. Xj2l Jlc. Jc. IgjjL^aj (j_9^ J X 

; 4_llllJI J .all ■ II ( Jc. J-ali <_ajj^a j-a ■‘'Jaj lJ 3 t5^ : 4 jj> 4I X jail - X 

.£ 2 JJA JJjuill J Ajlx^JA <CJjuO (JL&xllxjolj £JJjuJI JJjudllj <Jk^L^ (Jjjia]| \, 

.t\j £a Jalij ^9 4 -I^juo J dAaJaliU V 

« 6 jjj 7 k^\l dAjj*Jlj £Axii ff 

^113 V] ?f 

:/ JfcSll ULilyaSlI - 2 - 2 V 

; \ 

L <aVix.j l^j ^^ajoiaII A^^)jaiJ L <iju^aMl \. 

L-fll IjuoI Ajoia^. 

Cljli AjljjjuoII d 20 km/h AjxA£^) jaill J 4 JajJa^J I ^jIiTuaiV) 4 ^ 

(JjlSj ci^-^ LS^ ^ a)aas~x\ Lo^lk^ AjljojI^II Cljli J t ^jJoL^ailAll ^ 

.cjULI^I V 

^ ... V 

lOOkm/h ^ j» 'X^aII <C^jaill J djldillLaJ ^jl_i^.VI A-laiLa A Vi ^Vl i 

** ff ^ .. ** V 

ks^W Allis A \g xxi AjjJajl C* A aaas^aW 

<La-<u^a-ail ^>^1 t 80 klll/h SA£^)jaiH 4 CjIjW^ j A /n?U x)^ QjSLo JajJaVi 4 ^ 

. 4 _i*_x^a , 2 c. 

J& < 60 km/h <C^)jua]l j x^i I CliiljJl i ^ 

.AjjjL ^jLaj Cjli A-ix-ajl ^ 

, \ 

AjAxio 4 u> 1 )»\l cijli / >Ul , J JLgIu c 40 km/h 4 x.>juJI 9 <_ixj^al )niloxi L^xuai)^ \ 

, . *\ , .. *.. . ** V 

.D^lc^l L-fll u^aVI jlajL tg xxijjl .Jaj ^ilajuoj V Ajjxj^oII \^ 

v 

V 

^jjuoaJl ^jjiuljuJl <-<i^Luo (jl AjjjJaaJI j^)ia]| i^xj ^ 

lil t Ajjl x«*ViM j 4 xxi jj^ jl ^l^VI ^ i» > 1>J Cj iSjll (Jjo£J J 4 6jjJa^x 5 jI jj^J j ."ij^xll j X 











































V 


V 

V 


X 

X 


X 


l AjjaIjaII ^ajl A VVia JaI^C, lLl^Ij 

(Jj^aJj c^jJjla CllSj L_fl^)la (JjJjiall CS"^ C5"^ (JjLaj a*x a ^&:^)JjaJI ^'N'N ^ 

.A] L-LaIja l£ ^li^ cJLx^ajVI A^aAI j ^jjjuIaII AslLlAaI y\\ Loi^ 

^1a^> j JjVI A^k^Altj (JU^jVI AjaAI Ua^ 3^aU^V 1 ^llll t Ajx'X^aII AcjjaII 1 x>ajl ^ajaJ ! ^)Jja]1 4x^)ja ^ 

.A-ijlllll ^-2kj^llj ^S^aII Aj 3^)*-^J1 JajjjaJl 

(Jj^la (jjjYqMl ^JjujJJ j (JjJall j 4 <JaI$J 1 (JilAJJ I (Jiill (JjLaj ^j^ajl x/i*\ ^ 

• ^ ^ ^ ^ J , . ■ \ y\ 


X 


X 

X 


X 

X 

X 

X 

X 

X 


X 

X 


X 

X 


Ajjjlj AaIc. ^jasUc* £ja IajaC- Jj^)ia]l I jlall ajLi $£a ~ 3 

:4-*Uil >^Uxil - 1 -3 

.AjIi^Jaj A£3^)aj ^j^)ju!a (J1 Ullui^ A ks^k^\ a\1 A iK\1 A^LaaII ^3 (Jjajj r^jaJP 

.JaSa 5-jjjjjJall AssIjaJ ^j^)jaa 1 g \» jaj 4 jqjq'xll A^LaaII ^A I 

. JjjjJall ^ja A^LuaaII AjIs ;. I A^LaaII ^A I A^I^aia]) A-L^jSf i* 
a£^J (j-^ foA*lj a lg_J (JUuaVI s-lglljl *1*J (jj£j ^Ull A^J^jaaII AjjJajVI C5^ :4frjli«* 

. .i^Jj sXjl ^3 Cj^XJI j-a i_L^a ^jOjoJ (j-aj^ai-a]l Acjlall <jj^. jA tiilluLftH* 

. Cllljjai] i _gjljXja V iI (_a3jj]|j C_]Xlj.l]lj ^j.X 'j" A inm'N o te,\l» a j^C- <. Ac.jIa 1I JLaj A_njLa. 4_a.O±>a »A tt* 

. i_ijXJI .a t in j A i > rpjV lj Laj-aC. (jXall (J^X ( >ia]l ^3 0 ua 

_ . (jjjfcjla (_Jj^a3j (jjiiaLaj \l» o JJC. ^jIjj iajjal 

— J ^j<,*.tt— .jiicjli (Ja^> a j (jjjalaj \i »a JJC- 
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eXall i_ AO■« «*j Aii. ^3 I t_S_)U^all jl 

• CllljAaOall j At^all ^Jajjj 
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t IgJ 4 j*j 22I 4_jjjll 4JjLa C1 iIj>ui« : Ljjj ^ * *M * 

^jll <iU > 3/2 J >21 AJU 1/1 
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— —► —► 

—► 

—► —► 



1 *t 




1 g £.a , .i A a Aj^VjS ■=* ^ j°■ «a (j-a I^JXaVI A^J>al j* X 

^2lj5 >la i4mmj 3mm ^ \ 

. ' > _ _ X 

pjSj ^ (jA djijjxii A-i^ Iajj^ \. 

- ^ \ 

^a <cjlall ^Jc, Slj ^a ^j£La l" 

l qAj^W 4 as~ias~i\a cAjjuoL^JI 4_Il_^ 


V 

V 


V 



^AUa-oll^ 

.^Jjiail ^iaVI JaLou^l^ 

^ajj 1~xa\\ La cA_ia|^>i!all <J^La> (j-a Igj\c> (Jj^a^J 4_iIaaJl a^A 

. L al^aj C3^J 1 iLujlj^ll ^ ‘\") < \^ A AiAuaJ 

^Hl-4 

(J5jujll _jl2l k2l (jJJJ . (JjJ^laU jlall JU^ 2' j jL2l j 5122I (_^j[lui2l (j}3j ** J ‘ '<aj ^] ^121 £_laiL2l 

^Jjl2l ^2a2l i4jjju 2I CllLliaj-a CllLiLm ■« (JjjtL jl ttpl^La jjjlxa £3 j CllULaaJ A>. (J- 21 4_}*_ni2l 4 _jj2J |»12I 

.j<*aVI ,j>lj £jj2l 2I la2j t Jj^SM <j>lj AjKjJall 4 jj 21 ia2 JIaj .£jj2i21 
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. ^a^.VL 33aliA Lai (j^L ^>iaJI 3^Lui^ i t ~ iL^ 

:^j\jj*jJaj till jJk> djl-2k^-L<ill <Jj-Laj]^ 
vlalL 5jLiJI ^a a £1aj ^Loull ^jj^ull ^ja ^jaaa lj£ lij 


L R a 
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X 


- * \ 

:4_iStlll 4i_)Jallj AjLiJI ^3 A lLaj ^11 jLuull £ya 7 ^jxaa JAx^aj LiS lil '. A 1 ^ — *' ^ 

-^-1 ' " ' X 

L R a I- j^l\ 2-4 X 
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X 


•< 3*^1 1 Cjl*^^ LV^jLjaJ 3aljJ fijjji Jal L-n>U x n j) c_i^j gJjIall J£-^l* ^ 
.^)Ua-oVI &Lia SjjjjJal S\j>*L*n ^j) ^Joa!!^ V 

. 3^1 (6-8mm ) ^ 4jJa^*Jj IaIaj Lmi uaH ^ nVn ^Hxa^I gLia j^Uai ^IajJslIj X 

3^1 AjAi^JI A£juo1I L-Sl^I^j .^jj| (Jaa ^jLuia £a AjILlIaII CjIj.W*ia\1 <JIa*11uoI 1^. AL^lall s.l^,VI ^3 Lai 

. jjij AjV 6a£juo1I 3aj^ aJ^jujI^j Q^AjJaA ^a ^UslaVI fil-iA (j&itji Lai 6^)Uakll Ajuj Li^inA ^jC» l^ja ^ 

X 

g^sIlOO/l (_)jil-j^aJ i(4iLi}jJ!) <ajaxai] ^jjsVI JaLuboll JaJaik■« ^Ic. 1 _i^a-all ^JaLall ” 4 

Pi=318.40 P8=316.20 Pn=318.15 :42ti]l Jalij L_iujLLa Ail ^ 100/1 j X 
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.3... 


Cubature des terres 

. lua ^3 Ajjall j A£.j^Lall Ajjpll ~7~ ^ (—iLma. j 

. A_ii. Zajxl] ^JalLall £_ixiaJ ^-Xa. -« j (Jjj^Jall ^JaLall laiaa. ■» j t(_J>iaJI l~l£J ^Ljall 

AjjjII ‘-AjsUaiJI ^Ic. I.3& 

:4_ll£lS| AjjUajll X* Aaj^L * 

.1.AjlLiiJI ^JalLall -■q A Laj 4^1ljpll ^ic. ^JaULall ^alSjl — 

.2.A_Jl_iiJI ^xJaULallj Aj-aLiJI tdJj j 4A_iiJa^}xJI ^JalLall i_ a dllil-ui^ll — 

. ^gjJajC- ^JaLa (_J£] aJj A. all AiLm^JI ^A a3& cA^lla-a AiLai^ X A -vl. oa = ^ *>■ It IA qj)a.all CIiIsLuiaII — 

• 5 J 4.(_gj^)ali 3a j.< a]l j jLuU ^Ic. dl-laj ^j) jiaJI A^U.no L—)Lna 

.5"l"4 = 6.(Jjj_)lal] ^gJajgj j jLuiJ ^HapLuia ■» — 

3 X 6=7. a qiKall Ail.uuJI X ciiXLmxJl " — 

. jiaJI ^3 A» jn<a\l AisjJall (_^uai A Jjgullj — 

A-iijj A_n^aXi-J j (jjj j ylacj>^ ejJ^M ^jtiil) »UaC.j t.la-j — 
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Fiche technique « Cubature des terres » AiUaJI 
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; 1 JaLoi^l 

UJ^ CS^ JalSill JaliLujVlj ^u)JJ <a ^jA (Jjj_)lal] ^5sVI JaLuuill Ic_ — 1 

. (_3J_)]a]l (Jfljoil ^ijsl i^JluiA ^glc- (_gic-VI (j-a (jjfLl JalLaiVI I^A 

:(_)/'■»"' — 2 



• uxv.ti -3 

.4ii]ai<al] JaLo^all ^X - *- a "’’ t ^-11 ^lHa.j jJjjjJal] ^asVI JaLai^l ^X - *- * 

. (Jgjjiall Jail ^JaiLall ^-X~n. <a '"’ 

(_3J_)iail A j ■ •ajx " ^JalLall £-L<LiJ JaJa^. -» * 
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:cjtejtiil AKjA 

4_nj l_u£jj ^3 Aj^ali. Jaj^JLa ^jjadJ (Jj^lall s-Laij] ClliSa^ iCjljLCa^Jl ^^lajj <j>a^ll ^)j)^)-a 

* A_iStlll Jajjjuoll ljL<uJa I CAj t4jj)5.d\l jI^aII Clfu^V' 


A-lX-niall 4jjj 11 J] ^aJ (JjoLujVI <JJJ CjU^LoiIIj Cjjjljjuill <jC, A^jUll A! £jjjJ— 

jUlj ^3 djjjljjalil ^Jjjuill J^l ^jt-Ax-a 

(JJdjlV^A ^JajuOj ^lc» ^)3jjj (jl I'NJ 

^ja .^Lojuall Cln^k <ja tillcSj IgJ 4 Cj5a\1 cI^aII Cln^k <ja l aIj^j diliila Sec* <jA <c*jtall 

.4 j Will ClAlilall jl 4 jjujJJj 11 ClAlilall <ja CCc» 

:<2till ciAkfkll ^ (JLjjVI <ja l-ijjjjII jjSjj :*Uuuj^t Cjlyihlt ^ 

.^3£)laH <Cjl3 l^ij3 £jJaj2 SCj^. 4jjju1j CL_Sl£)^llll <JIaC- 1 C*J AjjJlll AjjjuiJ ^JJ 4JLlall gC^J ill 43blfl 

4j*Jj3a\l Ajjllll is^ aJja^JI (JC* 4-^jUll (JJj^ll ^aj3J {JduLuiVl 4 3 ih 

(JjoLujVI 4l±la ^1\ IgJkj (Jj3 CjIj^lII ^)JjIj SjjuoIja JaWi iaJC'l&ll 4 Q lh 
jC3j AjjuUJ <UjIa jjc, 5-J^L^aJ Cattail <LlL <jIa^. ^ l&jjC <J!iajj ^»utll 

. ^)jjuill jl Jaj^II ^lliila . % 2.5 4Ajkj Ia^aC- 

llg-La jjaj t4ilikA l_i*Jj A-LujLujVI 4ibja]| Cli^kJ £jCajp djllila ; 4jVlll CjIqMI * 

(J5j^ 11 lg a5]jj ^_Lqj &Lia] 1 L-bjj^a ^ic. : alkali AjSjL^I 4 uVill 4yihlt 
JfLi^Jl J] 4 j3j^JI ^IiaII Cj* j^a : ^UaS 1 Jpy^l SjU^aII 4yi^ll 

Li^ 4 ,>>giV^\l ccUkjj cii^Ci cjLJ] IgjCajxjj ^LiaII ^Sljp ^JLoj ^li djL/iaII 41*1^111 4^1^11 

.(jljjCll C*J ^JsuJl ^lc» CIA&^juIj Jtilljj ^l^JI ClllmaJl CliljajJaj JAiill Jj ^5"^ 

4_mUl AjjjIIj j)\k^*x\\ Cjx ksy SColill j & QVlU DJU/1 a 11 4 ll^Ml 4^ lhll 

^1 djlaiUl Aj3j c_a^Lij CjIcjUII ^3 c^kjp Clnx iScc^lall <a2a ASjJa ^jj l AJs^^La 

. Cjlcjlill JS ^3 C^kjp VI 

I Ig *ia l^J A-lljVI c^Lujoj dillllall CCC» 

.l^-j ^^uuuill <cjjuillj 4 m^ SjLill CIjIj^JI AjjuC ^1 ^J^lall 4 _loA1 — 

6jUill cjL^JI ^I^jI - 

lAjJC-j. ^3 5-JjJa^ll AjjuC 4^-JjjII Ajt-iila iA qJ^a^W 4 L-flj^lall - 
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: j^-^3 ciAcjlill ^Ijj) l :Cjlg>jllll ^1»S1 c aII^a 

djlajiiall A^ojIL^ L^^aC- IjU \\ djlaJall Clnxj I^jLuj SjjSAaII djlajJall l 4_ajlll A^jl^ll — 1 

. C5 Jibuall 

jjjIj Cli^J <jLu^kll (J>^ ^ lAjliiCl (jj^J 4_illju^k 5Ja^L 1 ^ Kj& ^ ~2 

.dllLujV^ ^ 5.00 cJ^ £■-<> • 

tAijfLdl jlj^ll j jI^jVI i # Ud«\ IcAj Ajdllj A ClAcjllll l VuA i lA.^allA^l $1 AA^aja }1 A^jIa11 ~3 

: ji*& 

. <JajiuCa-aj Aj^ajj^a^o (jj^ <^JaliLd JI^jojIj aJL^ 1^j3 : <Li 

AJajoil^j A^Louill is^" ^ Ajjd Cj 13 CliljjjL^a^J jl JUjj : A^>1 a11 4^ j till 

.^jJjSjjCjAjI ^£j1jjCjA JaJ^) A l±Sa ^jU^VI ^ ^-sUiaJ (j-ajjj CIjVV I 
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UJ_ \ 1 m 1 




-4lU> 


A* Jfc 
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i 3 
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.till 






_uia^All 




-lill 


U\&\ 




;(Pre requis) d lu/^J I 


.J£jda 4,jxd? j 


dua jlill 


4 j -v | Ajj] 


AJadjVl 


AiaIiII JaLudj 


aULujVI -laLujj 


dsLolxIllI 
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^■LjajVl (JjLujj 
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t^jjua^JI (JlLa Adfl]| djLudlall ^3 (JlLajj cA_1aAV 1 S^lK djLuaLa ^Ic. (J^)Ja]| Asldaj A_Laj*axJI (JUljujVI \ U- _ 1 \ 

.djUtjd" l$cl Ju diUI_^iJI j JjAuJI jaII (jlj-la. ts-liLJI (jljAaJI tjjliiVl I * 
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tA- lLl^] 1 j^jalLall j A_ijLa]I j; j\ ^ all j Ajjt_nia j y&A (J^aaLLmJ A_ij3 d i\ niia jj • - ^ 

^ jii Aj-lJ-i^Jl di£joi]l£ 4jc.L±3a^al J\ 

£-o ljuil aim cljL^ajsl ^jjj'*'' <. - la -1 p yl ' f a-Lj C <1J^ 

, j r ,. , -v H 4 _ad *3J 


;Lgdo Sd-lc- 


1 Q".^» 


2-2 


aaaaVI <> > uti^ -5 

^ jA c^ Uti's -4 

All ji o^La Uti^s -3 

(J£juo]| 

^AijjJa^11) c. q.^\| 

A_LaAVl aJJs * 

^50 C> L$ 

AjjU 

A \ i ,**'A \t J>jal ^| H 5 

A^ajilua-a lA^sljj * 

;*6^)UxS* 


6 jl > ^ 'U jjjuaaJl * 

djUa^^J jjjua^. * 

•fiUall Jjud^Jl* 
dUUI (^^L^-a 

50 t>° :V^Vl 

<* 100 j) 


4 ^ | l i| ^ ^ ^JUdJ^i ^ 

Aj^jUaVI ^)^JuaaJI* 


AjiV jill jjjuaaJl * 

;Ajuj^L a ^ 

^AJjujj 3 Ub^3ljj 

;^^>K1I jjudaJl* 
djUjxll 


A Lall^a3l jjjuaaJl * 

;A_La&Vl "2^ 

^100 c> 


A-LlljuJjaJl 

i^yi all- 

A qU /i 

A^judll ^JUd^il ^ 


oJ^jJjua-a ^ 



X 
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X 

X 


X 


^UliI _ | 

(A_l3^)ia 0 J)j£^)j l£lLft]| -2 

y'j till „iVl -4 


22 j«il -3 


I ‘ L '^ \\ 

1 (^jp-^2/1) 


<»*»V »* V* 






K? tics i s ?h 

1 1 1 —1 


:;*t:* c s ;*»« -« m 

H BH — M 



4 qj]o 1 £ JVi j ^al_La]| L_J^)jaaj ^Lal^A-atKJl AUla 1 ^ 3 j 3 £jJajJ 6<Ua!!/lj ^j-a [^}Jud^Jl -1-3 

>11 UK ^gjJa^C. (J_)^ (J^ cs^ 3 ^^ SiC. (jda^a dlU Ajj3^1I 

(JjLujj j <ab^.dVt Ja^kjai ^dal .00 <^5-^* Uj^)l AjLaaJl tL_uUk. (_]£ C, LU“^a^) J 

,<c. jUll (j* (JUl! 3 ^Ujjj ^dllK j t^jud^JI Cy* 

> ^ 5 j|ill \» Vq*< c. Cljlijj^j l^_i3 <Ua!)U3! ciLujj lij - \A ^ 

^<jjJa^)C.^4j^jU ^3lj ^4_l]^2a^) AjjujLujI ^Sl^jl ^Jajuol 

4 ^ ^ ^Lil/V A jj \ ! 
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X 
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^jjjLujI 

4 




*&eti 



Al ^Ajaii ^lill ^5A j t JjjL.nUl <lajuj|^J A-llajuj^11 j <j 3 ^)all LS^ ~J' ^Jajuj 

L—il qjJo £^La A-ilaUa-a dlliUa ^j-a qj£ jj 6^13^1 ^aLauaijVl dl^)^UU ^^jjud^Jl 

^ic. ^Uojujj ditqjl'ij A^ aO^a ^30 J 2 (j^ jj 6£J^a Laj-aC. I^^ djUx£-a M <iUjua-a AdLuj^)^. 

.^a 3 J 2 (j^ jj ^Id^all 3 jU 1 I (j-a ^jUx-a (J£juj 


• L-H 1 U-J^^ .A*nl g *ij AjjIaj A qlVixi -2 - 3 

^jjuoaJI ^Jajai ^jc- A^dUJI djVj-aaJ! ^allj ^)jaia3] ^JjJall ^j^a^all ^a dalxlLa ^Loi-a ^jLoj^k ;^aLal - 

jlx J .^JjuaV! djI^JjUll ^jU^aj] tldlLall L ilk Aj^pll ^ajlijj 

.AJtal^! AJa!)llSI A_iiKJI Al$ ~\ c3^J ^aUaVl 

^Aj^jjVI djuj A_i3^)Ja ^ ^aLaVl C. U^^-aC- ^Lua-a La^-La 3^ iU^-*-^ 1 ^ “ 

Ajjljdl>. t )l ^jLajJal djl_l-a^^)ll l 3J^ J ^)!-l=UI L. 3^^ ;A_illiljVl AJa^AUI - 

.Aj!)U 1I (J^ J LA-iLaat \ ^a! ^1 U^ J 

;AJa^2>La 

(Ajj^I A_ixjJaj Uti*\ ^ ^aLaVl ^IdLal (j» Ajc^.I^)1I 

^A^k.W^a Ul^)^. ^-lx^aJ3 
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V f CljLsJiall ) jjC. j i^}jl a t ^LrkLj 



V 
X 

V 
X 


^_j * "■>■\1 J j^jalLa -3-3 X 

•Cy* ls^ j ^ L . u ^ L ^^ j .aJ aJj£a]1 

t JXl'u»Xl ^JjjIjujI ^ 

.(jdXA C,AxJ jl SCaC-I * X 

A-lajl^) aC3l^) 3^^ SCaC-VI 3^ ’TrLill 6^1^)* 

v 

4_xJaliLo <Lj^JaJ CIjVjjx^II 3^ k ^'y_J 3^J3JjujV 

6^_2kl £jJajJ SC3l^)ll a3b (jjjS ^ 



L^L 3 ) 0**0 x^aJ 


jl (—allal! 


V 


\A qViA. a 3Lac«l ls^“ ^^3* (jjjjjujLill aJLiL ]djLaiLujVI -4 

4 ^ \ a i ii Cc.1^3 ^3 A * jjjjj ^ ^ A^_ilall C ul.^ 13 — 

djj^jJoXJ Jj\£jll L_ij|j^. ^C* S^^AA 

l^-ill 3j^jll 3i^Luij 3 aC - > <i3al! CA£ 13 - 

# ^IjV1 lK 3L<4JLJjujIj ^ Ln h A Jajujl 

A Lnul^j Lg_i]l 3j^jl! c ^)j 3 3 aC> ^ ‘L^l ClulS 13- 
> 33^J 3k ^ L5^ ^ 1 jaJa]1 AAIaxII CjLuAjuiVI 


.)jol^J1 ^Jajuj AjjJa^jLj d^jujLia >■^alLo ^mjL^. ^)j* 3^-^ LS^ 3^“^ l(_5^)i-^Vi “5 

AjU ^iLudll ^)aa] 1 A_la!!/L ^j ^a^C. A_1L^ Lai 3q\» a L^)Ual l^)jud^ 1 nLian 13b t^iLudll ^)aa 1] *3a!>Lj j 


V 

V 


^j^alixJl -(} 
<LaLl^il A Q x L> _ 
^AjjS^I ^jb-a^l^^JjaJl Al3a - 
>( ^3l^11 ^l^Jl £a ^jjat^Jl ^Jajoi AJa2)L <jLuj^)^. (31 ^Wl 2-lal ;<C-^)lill 3 jL-a ^J^ 1 - 

^^jaVI aII^^ - 

/6^)LV1 SAaC-I - 

Aj^jIaJI A^Jl ^JA ^ajal 15 ji 10 Ax-lijjl i Jni^'l ^Jajuj <C-jl3 LJ ^i 3 > q u^->^)ll - 

.3iill 3 jLaj Cl^i^r. ^al3aA-aV (_^3l A3l^Jl xs\ 1C. A 1^131 A £ ^v\l ^ja j AjI a*v\ 1 ^jl»l^ 3^^ 4 

^L^^£ll J L_fljl^Jl 3^Luj| ^)J^)Ali] Alkl^J LS^ l5j‘^J j t^UaAVl oIja %2 1 (j-® 3^^ <3^ c 
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UJ_ \ 1 m 1 






A* Jfc 


.J. 


i 3 


:&J 


.till 


j _ 




-lill 


U\&\ 




;(Pre requis) 


.J£ql^ 4,jxx^aj 


dua jlill 


A j-n. i.ll.ll 


AJadjVl 


AiaIiII JaLudj 


aULujVI -laLujj 


dsLolxIllI 


V 

V 

V 

V 

V 






^■LjajVl (JjLujj 
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Beton precontraint 5 jluijaJI 


V 

V 


X 

V 


X 


X 

X 


X 

X 


•Cjb-aj-oP -1 

.ia j Ajijj-aj jIojj ^A j ^jIujI! uijla bl£ o^1oj 2 Auui! Jj£a AWraa La! AjLuuja]! uijla o-a ^jLSj jalLuajV! Jj£a AL/aaa <j! 

jJli ^Luia]) ^jLuj jaJl cAall^ jji] diuajau La ti) AjLuj ijalli lil .AjLuj ijaJ! Ajjj] Aa Sj-a J5 J^Lu cLuaj jjj£ Ajjj] 

JLojlIuj! ^ AjjLj]! AjaIUJ! uajaSt AjI^j ilaj Allal! &Afc .Jjj&a jj£ Aa ^J! bajjAj Ajjj AjLaLuu]! AjaA! tlA jjjLj Aa jULa 

. ?f FREYS SINET Tf <3 u* ^.aI! J*^^ !a^j Jt^aV) Aq.uja AjLuj ja]( ^2 Jjajj oAAa AjjAj 

:Jt£aVt Jj^uj jixa -2 

O^Luaa]! J^tilui! Sjbj S JjAula]! Jjlatia]) CjULulII) Ijil j i fLuajlt Jjajj Jt^aV) <jauj <ja ufligJt <j! 

Jj2 <ja Aa])j AjLuj ja]! Jj3 oa JaULuajV! A-ajLLa ^ Jjajj p/iib/iAlt dJAj ^yd§! Aa ^S) jVjA]!j AjLuj ijall <ja j£j Aa£jjlLiaJ! 

.^jL /ill 

Cj^jAal! J^jjjaj Jj2 AulI! Alkla ^1 AAuaa JaULuaj! dibl^at Aalc- dihLa La )j( Jt^aV) JjauJ ^Luj ja La p! JLL 

Cjbl^at ^ Jjajj cr uajxJ! ^JALL! LUj j£ ^]£ Jlg-aV! d£L^aA pj£j Ljjaj cAlaj-uy Jj!j£ j! (ifcLujt Alauj !jj Lib j cAalC' AjaplaJ! 

.uilj pjJ iaULuakU AjLuj jaJt Aa jULa Aa Jjtajj V ^y^V! LULuajV! £)\ pJ( AiLba! JaULuajt 

jpAj Ja) ja Cj^Ij ^ICr ^jj2 Jtg_aV! (Jfut AjUC' La! 
j^j ^LliLj (J^ISjj o'! JjL^j ^Hi! (ifctuuVl U j*j ccuLLlaj ojSjJaJ! I^Lllu ^j JjI£J! j! LfcLuuSf! -luu Ai^ ja]| 

^Jj-uu Liybk jS AjAjP OJ^ ^Aj] ji LlLuaj! (jl] l^ia j*j j AjLuj jaJ! l^jua 

JiuiSf! lui jj^Ja ^J! (jlj j Lou) JiuuV! Sj2!jJ! ^ W n Aa^jlaJ! ^iiJ! oj^! ;AjjIjJ! Aj^j^t 

.(J&H\ ^ ialijiaalj 

Jl o-^! 4 j !^^! cAa^jLaJ! ^1\ d^2lji! o^J*^ ^j Jl^V! ^jjuj pj-iJaj ^! uaau La£ AjLoxJ! cluj^i |j| ;Aj]lil! Alaj^2! 

.jaULuajV! CjjJl^ja! ^A SAiaji! CjIjI^V! ^jjj AuJl 


V 

V 


V 

V 


V 

V 

V 

V 

V 

V 

V 

V 


V 

V 

V 

V 

V 


; Jl^aV! jLoxluu! Aijjia -3 

‘ jaa Jxj CjUjIaI! 1aJxj ^ajluu Qj^att AuuHl ^J! Jj-ua j\\ ^la UajjJj AuJ! ^jjjlaj OJ^ CLaLai! AJouj!jj Jj!j£J| Aui ^jj 
^ .JaLa Ja(J jj V\^aa Jj! jil! JAoj oj^ J .JL^AjV! o-a Igjtlaj Jj! jil! 

. L^jjjJaj Ajluu ujlaalujj AiLuaj ^laj Lo^ £lijjV! SJjAui ^jialloJ! o^ 39 ^ ls^ di!Jl^ja! AjLuj jalt j^Jaj Jl^aV! (jaui jajluuj JjC> 

.Jj! jl!! ^ Jlold! JaauJi! ^jiudl! o^ lA jjjjoj! AlalaJt ujLaaluaib uijxjj cAjJUJ! AvLjj!! AjLuj jaJt 

V * ** **** 

^ #c jalal! Auiib j! ^jjuj^! AuJb Al^aV! ^jj-uj ( jAajj 

X AuiJI Aijjla -1-3 

X Cujj (^-faSSri Auuj jJajJ* 

.LjIC'Luj (06) biuj Sda] Ixjjuj LLiaj t fl^Vi ^j AjLuj jaJ! u_ujaj‘ v 
.Jl^aV) (jfui tiaa jajiuuj ^ !^jj j Jj! ji3( jj c^LuiSH jja^* 
^ *l^la j£ij CjLuLuj AijjJal! blfal (jSA 

■ .ALalaJ! djlajlujjib ^ Jj ( _ 5 jJ!j Jl^aV! ^jjuj-aI! j^jxJ! ljj! ja ljIjjIa]! jdaijl Aj jlLa CjLaLujj j!j^! lj jaj* 

.jiaiaal Jju AJjAa A-ajlLa AjLuj jU! Juaajj ^ja ALjL SAa CjIjjIaI! jLaxlui!j AuJt dAa ^JjxIujj^ 

V " " 

^ ; ( jala]> Aul! ALjIa -2-3 

: AJU2! Ja!j-b! ^ p^AVj VLoxIuj! jj£V! ^A Aijlal! aJA 

\ . JaLaJ! Ja(j Jj! j£]( Jjiaj • 

.ujLuAL! ^ja l^jjiajj AjLuj jai! uuua • 

.ujjjjj]! ( j]aLLa ^ lAJaaj Jj!j£J! Aui • 


•AjJLU! ljLulLoJ! {Jk Laj-oC- AjLuj ijaJ! o-a ^^! !^A J^aaLuu ; JLoxIujV! di^La-a .4 

.juaai! gJaui - 
# jAaJ) ALjia ^!jj]! - 


V 





